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1. Overall Description:

SA1 would like to thank SA2 for LS S2-086387 on Study Item on multi-access & IP flow mobility. 
We are working on four use cases which are shown below. We have also done relevant work in TS22.259 and note that OMA has a similar work item.

SA1 would like to request ownership of two clauses in the TR – for use cases and service requirements. SA1 also proposes a joint drafting session with SA2 during the November meetings in Miami, FL.

2. Actions:

To 3GPP SA2

ACTION: 
Please take note of the attached draft use cases. 

Schedule a joint drafting session in November.

Allocate 2 clauses in the TR; one for use cases and one for requirements.

3. Date of Next TSG-SA WG1 Meetings:

SA1#43   
17 - 21 November 2008   
Miami, FL, USA

SA1#44
2 – 6 February 2009
San Antonio, TX, USA
Use case 1

In this scenario the user is at home, where both 3GPP access and a trusted or untrusted non-3GPP access are available. As an example, the non-3GPP access may be a domestic WiFi hotspot. The user is accessing different services with different characteristics in terms of QoS requirements, bandwidth and charging: 

· a Video Telephony call, 

· a media file synchronization (e.g. a podcast and downloading of a TV series) and 

· a p2p download. 

Based on the operator’s policies, the user’s preferences and the characteristics of the application and the accesses, the IP flows are routed differently; as an example, the audio media (conversational voice) of the VT call is routed via 3GPP access, while the video media (conversational video or live streaming) of the VT, the p2p download (best effort) and media file synchronization are routed through the non-3GPP access. The scenario is depicted in Figure 1.

It should be noted that the IP flows that are routed via different accesses may belong to same or different applications. An example of the former case is the Video Telephony call depicted in Figure 1, whose voice and video components are routed via the 3GPP and the non-3GPP access respectively.
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Figure 1 – Scenario 1: routing of different IP flows through different accesses
Use case 2 

In this scenario, considering scenario 1 as the starting point, the user moves out of the home and loses the non-3GPP connectivity. Triggered by this event, all IP flows need to be moved to the 3GPP access which is the only access available. Figure 2 shows how the IP flows are redistributed when the non-3GPP access is no longer available. 
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Figure 2 – UE moves out from non-3GPP access and the IP flows are moved to LTE

 Use case 3

Multi-access mentioned here means UE connects to more than one access networks, and assigns different IP flows to each access based on the characteristics of the access networks, the operator policies, or even the user preferences, etc., and ensures all the accesses can deliver the IP flows simultaneously.   Figure 3 shows the basic scenario.
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Figure 3 – Basic Scenario

In Figure 1, the UE is connected to the 3GPP Evolved Packet Core (EPC) using both 3GPP access (e.g. LTE) and non-3GPP access (e.g. WiFi) simultaneously.  This basic scenario is to illustrate the case where the user runs two applications APP1 and APP2 and distributes the traffic flows of both applications among both accesses based on operator policies.  Originally, the user may run the real-time delay sensitive flow over the 3GPP access, and some normal file transfer flows over the non-3GPP access.  However, when the non-3GPP access gets congested, the user would like to transfer some file transfer flows over to 3GPP access.  By doing this, all of the services will get better quality.  This redistribution can be carried out based on user preference or operator policy.

We give a specific example of the above scenario for better illustration.  Consider a corporate user Alice who is having a videoconference session with her colleagues by establishing a Virtual Private Network (VPN) connection back to her corporate network via the 3GPP EPC.  This is depicted in Figure 4 below.
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Figure 4 – Corporate User Example

Alice has two connections to the 3GPP EPC using both a 3GPP access and a trusted/untrusted non-3GPP access.  Because audio flow is more important, she wants audio flow to be transferred over the 3GPP access since it has better QoS support.  She wants the video flow, which consumes a higher bandwidth but is more tolerant to jitter and packet loss, to be transferred over the non-3GPP access.
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Figure 5 – Load Balancing

However, Alice later finds that the non-3GPP access is getting congested, and hence wishes to load balance the video flow between both her connections.  It is interesting to note that the flows are encapsulated within a VPN tunnel, whereby the VPN Gateway of the corporate network may see only one IP address of Alice.

Use case 4

Michael is spending time by hanging out with an online friend via a multimedia session. They have a VoIP session (conversational voice) combined with video (conversational video). During the multimedia session Michael has browses web (best effort) and occasionally watches cool video clips (Non conversational video). Based on the operator policy the VoIP flow and conversational video are routed via 3GPP access, while the non conversational video and best effort IP flows are routed via Non 3GPP. At 2am, Michaels device starts ftp file synchronization with a backup server (best effort) (Figure 6).
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Figure 6.

Due to the ftp synchronization, the non 3GPP access becomes congested and the non conversational video flows are moved to 3GPP access. (Figure 7)
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Figure 7.

Later as the Http server response time for the web browsing session (best effort) is detected to have increased, also the best effort web browsing is moved to 3GPP access. Only the ftp file synchronization is left to Non 3GPP access (Figure 8).
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Figure 8.

At 2:15am the ftp synchronization completes and the non conversation video and Web browsing are moved back to Non 3GPP access (Figure 9).
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Figure 9

